The CO2 compensation point and its relation to the chloroplast DNA (cpDNA) type were investigated on the somatic hybrids between Brassica oleracea , a C3 plant and Moricandia arvensis, a C3-C4 intermediate plant. The fragment patterns of cpDNA digested with restriction endonuclease (XhoI) showed that the somatic hybrid plants had the cpDNA of either B. oleracea or M , arvensis. Out of 11 plants investigated, 5 plants had the cpDNA of B. oleracea, while 6 had that of M. arvensis.
INTRODUCTION
Somatic hybridzation by protoplast fusion is a new method for increasing genetic variability in higher plants. It can introduce two kinds of cytoplasmic organelles originated from different species, as well as nuclei, into a fused cell, that cannot otherwise be obtained. Even though two kinds of chloroplasts exist in a fused cell at the early stage, their segregation is usually observed in the regenerated hybrid plants. Extensive studies for the fate of chloroplasts in somatic hybrids demonstrated that a majority of the regenerated plants contained either parental cpDNA, and rarely contained both of them (see Harms , 1985 for a review).
We have recently reported on the successful production of intergeneric hybrid plants "Brassicomoricandia" by protoplast fusion between hypocotyl protoplasts of Brassica oleracea and callus protoplasts of Moricandia arvensis (Toriyama et al ., 1987) . M. arvensis is known to be a C3-C4 intermediate species with respect to its low C02 compensation point (Holaday et al., 1981; Holaday and Chollet, 1984) . Winter et al. (1982) suggested that the mutual location of mitochondria and chloroplasts in leaf tissue is the main reason for the low C02 compensation point of M. arvensis. This paper reports on the C02 compensation point of the somatic hybrids and its relation to cpDNA type.
MATERIALS AND METHODS
Brassica oleracea L. var. capitata cv. Ruby Ball, Moricandia arvensis (L.) DC.
(accession No. 14) and their somatic hybrids, Brassicomoricandia (Toriyama et al., 1987) were used as experimental materials.
Eleven somatic hyrbid plants derived from 6 calli (# 1, # 3, # 6, # 12, # 13, and # 14) were examined in this study.
Plants were placed in the dark for 3 to 4 days prior to chloroplast isolation. Chloroplasts were isolated from leaves and lysed according to the method of Ichikawa and Hirai (1983) . DNA was extracted from the lysate twice with phenol-chloroform (1:1). The DNA was precipitated with an equal volume of isopropanol from the aqueous phase. The DNA was digested with XhoI and electrophoresed in 0.7% agarose gel.
For the determination of C02 compensation points, four somatic hybrids were used (Table 1) . They were clonally propagated by cutting and growing in an environment-controlled glasshouse at a 27/22°C day/night temperature and 60% relative humidity. A single fully expanded leaf of each plant was excised from the base, and the cut base immersed in the water compartment of a leaf chamber which was sealed in a manner that prevented water from diffusing into the air compartment.
The leaf temperature was maintained at 25°C by introducing temperature-regulated water into the jaket built on the top of the leaf chamber. The leaf was illuminated with four 400 W metal halide lampls. C02 compensation points were determined with a closed gas exchange measuring system.
RESULTS AND DISCUSSION
The fragment patterns of cpDNA digested with XhoI were clearly different between Brassica oleracea and Moricandia arvensis (Fig. 1) . The pattern of a somatic hybrid was identical with that of either parent.
Out of 11 hybrid plants examined, 5 plants (# 1-1, # 1-2, # 6-1, # 6-3, and # 13-1) showed the cpDNA type of B. oleracea, while 6 plants (# 3-1, # 3-2, # 6-2, # 12-1, # 12-2, and # 14-1) showed that of M. arvensis.
Segregation of cpDNA was observed among plants (# 6-1, # 6-2 and # 6-3) originated from the same callus. In Nicotiana and other genera, most somatic hybrid plants were found to possess only one type of either parental cpDNA (Chen et al., 1977; Belliard et al., 1978; see Harms, 1985 for a review). Our results coinside with these findings. The random separation of two types of chloroplast genomes was considered to have occurred in the hybrid callus of Brassicomoricandia, as reported in Nicotiana (Akada and Hirai, 1986) . The CO2 compensation point (I) of M. arvensis was lower than that of B. oleracea (C3 species), reconfirming that this species is surely a C3-C4 intermediate species as already reported (Holaday et al, 1981; Holaday and Chollet, 1984) . However, T of both types of the hybrid plants was about 50 ul/l CO2 which was as high a value as that of B. oleracea (Table 1 ). The hybrids could not express any C3-C4 intermediate character, irrespective of cpDNA types. Apel et al. (1984) , in a paper concerning the photosynthetic properties of a sexual hybrid between Brassica alboglabla (s-) and M. arvensis, reported that T of the sexual hybrid was intermediated between its parents, and that of backcrossed hybrids was closer to that of the parental species.
Therefore, the character of low T -value is considered to be regulated by nuclear genes, not by cpDNA. This is also supported by the analysis of photosynthetic properties of reciprocally crossed plants between C3 and C4 species of Atriplex (Oguro et al., 1988) . We are making another sexual interspecific hybrid between Diplotaxis muralis and M. arvensis, where a low value of F is expressed (unpublished) . Detail about the expression of the low F-value character will be discussed elsewhere.
